Counts of Lewy bodies, plaques and tangles in the cortex were expressed as the number per mm2 of cortical crosssectional area.
In the substantia nigra counts of pigmented cells and cells with Lewy bodies were made in one or two unilateral 7 pmthick sections.
Case histories (summarised in table 1) Case 1. A man aged 72 years at death worked as an industrial chemist until he retired at the age of64 years. When he was aged 70 years his wife noted that his memory for recent events was poor. He failed to learn new information and had difficulty recalling names of longstanding acquaintances. He tended to forget his wife's name and had difficulty finding his way around the house. Within 18 months he was unable to shave and dress without help. Some weeks before presentation his wife noted that nocturnal myoclonic limb jerks greatly increased in frequency.
On examination he was disorientated and he had marked dyspraxia and nominal dysphasia. He named a telephone "a cabinet", and he called a magnifying glass "a barometer". He was unable to name other common objects, and could not recall his address in full. He was thought to be moderately demented. An EEG showed marked bilateral abnormalities with the dominant activity at 6 Hz and diffuse slow frequencies down to 2 Hz. A technetium 99 brain scan was normal, but a lumbar air encephalogram showed considerable enlargement of the ventricular system and pooling of air over the cortex. The degree of ventricular dilatation suggested hydrocephalus so a ventriculo-peritoneal shunt was inserted. His immediate post-operative recovery was satisfactory, but he died a month later from a pulmonary embolus. Case 2. A 70 year old retired accountant had a radical total gastrectomy at the age of 55 years for an anaplastic gastric carcinoma. At the age of 63 years his blood film was macrocytic and serum and red cell folate levels were in the borderline range, with normal vitamin B 12 levels. Thereafter he was given regular folate and vitamin B 12 replacement and these levels remained above the normal range. At the age of 65 he retired, but often became muddled and believed he was still working. At the age of 68 years he developed rest tremor of the right hand with muscular rigidity of the limbs. He was prescribed levodopa with a decarboxylase inhibitor (Sinemet). In the next 3 months he had difficulties with word finding and with recognising familiar faces. He developed spatial disorientation and impairment of short-term memory. At He had a mask-like face, muscular rigidity of limbs, and a shuffling gait, which improved with levodopa. One year later he developed wasting and fasciculation of small hand muscles. Two years later higher doses of levodopa produced a further dramatic improvement in mobility. By the age of 78 years he was unaware of his disability, his memory was poor, and he was believed to be demented. He had lost weight and developed considerable proximal muscle wasting. There was minimal muscular rigidity in the arms, but tone in the legs was normal. There was wasting of muscles of the shoulders, thighs, hands and calves with fasciculations, absent tendon reflexes and extensor plantar responses. His gait was slow and shuffling. An EMG showed fasciculations in arms and legs with normal nerve conduction studies. The patient died 7 years later after a femoral fracture. Case 5. This 72 year old man developed poor recent memory at the age of 69 years, and three years later showed dressing apraxia and spatial disorientation. He was unable to find his way around his home and often believed it was not his own. His recent memory was poor, he was unable to manipulate matches which he called "drawing pins", and he was unable to put on a pullover. He was apathetic and incontinent of urine, but at times he was agitated and given a few doses of haloperidol (1 5 mg). Three months later he was severely demented, unable to recognise his wife and unable to communicate. All his limbs were described as "very rigid". There were bilateral grasp and pout reflexes. He died 3-5 years after the onset of memory impairment. fig, a) , locus coeruleus and dorsal vagal nucleus. Neuronal loss in the nucleus basalis varied from inapparent (Cases 2 and 4) to severe (Case 6). Cortical Lewy bodies were frequent in Cases 1, 2, 5-7 (fig, b ). They were most numerous deeper in the parahippocampal gyrus, insular cortex, frontal and temporal lobes, and less frequent in parietal and occipital cortex. Lewy bodies never occurred in the hippocampus and were rare in the subiculum in Cases 5-7. None of the cases showed a conspicuous loss of cortical nerve cells and there was little gliosis. Many deep cortical cells without Lewy bodies showed abnormalities ranging from ill-defined cytoplasmic swelling to large pale inclusions. These pale inclusions were similar to those seen in the substantia nigra in these cases and in Parkinson's disease ( fig, c and d ). Their cerebral distribution followed that of Lewy bodies.
In Cases 1-5 the cortical Alzheimer-type pathology was generally mild and insufficient for a diagnosis of Alzheimer's disease (table 2). In Cases I and 2 plaques were infrequent in the parahippocampus and elsewhere in the temporal lobe, and were sparse or absent in other areas. Tangles were not found. In Cases 3-5 plaques were infrequent, and the occasional tangle was confined to the hippocampus and temporal lobe. In Cases 6 and 7 there were more plaques, and infrequent tangles in temporal and frontal cortex. The maximum numerical plaque density of 4/mm2 falls short of published criteria for the diagnosis of Alzheimer's disease.'8 In all cases neuronal loss and gliosis were not prominent and thinning of subcortical white matter did not occur. Granulovacuolar degeneration was absent in Cases 2-4, but was found in 13% of hippocampal pyramidal neurons in Cases 1 and 5, in 22% in Case 6 MND and controls found that one of the 22 controls had Parkinson's disease with large and numerous axonal swellings, not dissimilar from MND. Sporadic MND has also been described with Lewy bodies in anterior horn cells. 2223 Hirano' reported a 55 year old man with a clinical course of 11 years characterised by shuffling gait and muscle wasting. Widespread "neurofibrillary change", degeneration ofcells ofthe substantia nigra and loss of anterior horn cells with intracytoplasmic inclusions, remarkably similar to Lewy bodies, were observed. The possibility arises, therefore, that rare cases of Parkinson's disease with anterior horn cell damage might be associated with Lewy body degeneration in anterior horn cells rather than representing a coincidental association between Parkinson's disease and Gibb 
